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1 

itmm 1 ] iEj^i)#^ 1 x'ifs^tii, r s mm^ 
[ if^^s 2 ] mm^ 1 T'^^^ii. r s mm\ 

[000 n 

$OftWti^(Long term potentiation ; LTP) 
[0002] 

W • iBIi^-ri.^, -B^W^r^tcJ; OH^Oiltg^Kffl*^' 

[0003] mmmmm^m s^t^ast ix 
f\Mmx'mmzmijm^tx\'^h t ^-^huhmmx-^ 

L-mmsm.i^-iL}a.mzmim^^:i LxuKt 
^mmz{^'^xmmziyi-rx{m%^mtmti:}L^ 

li. fi?lli.(f, H^E^S :No. 12 (1990) 50 
-5 5WzW&^tlX\^h. 
[00 04] ±^UcJ:5t, ;Sffiti3St>L<Ji;g»|ii 

■r. hhm<mmWi^^hLt\,zX')Xhwm^ixh 

C:i:t>^^>flTl^|.(Neurosience Lett 91; 101-105, 1 
988). CcOj;3^!feSc7)f^^i:LT, S^^tt^aiBi) 
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2 

Mifimf^tiitp. mmx'izx<^^iix^^hw^m 
ii. ^(nyii'^ ^ymzn-fh^^mtwm'izi.tsm 

WiZ^ii^fli. BP*), KA (Kainate) , AMP A (r- 
Ami no-3-hydroxy-5-inethy I - i soxazo le-4-propi onate ) 
Sl/NMDA (N-Methyl-D-aspartate) S§f*:(^3^ 
t'$)|.. CCO^-^, NMDASSfrJijfi:^. ±aiiO>"t 

«l5f3£*<Jt^T'#T^3 •) , -^\.tmzm^s,i LX(nwi 

mr)'^±Mzhhij<r)ijhh. 
[000 5] ttz. :iix(:><nm%<r)atiHz>-rrxmM 

^m<^mmm:^:i^m'&tLX . Af-SMCD(MAS 
T CELL DEGRANULATING)'<rf-H#{>l,ai§iX?<''>l>(NA 
TURE328 ; 70-73, 1987). iiecOMC D'^^'f-KJi, 2 

2m(nT^ymmi)^t>^j:himzmi(r>m'^^'<r^ 

H-ej)0. 2»S-SJS-&t'@^$^l/i'MI •y^';^5: 
i;*5BBA>*^tC=&-oT (Neurochem Internation 
20 al 18; 525-534, 1991). tfz^ MCD^r^j-Y^zmt 

MDA(N-Methyl-D-aspartate)c7)S§f|:5::fr$-r{-:SM 

m^Mm-^h:ih.ti'^miyMZ^j:':,X\<-^h 

30; 22-27. 1990, Hi^E^ 8 ; 15 4 6 

-1552, 1990). ttz. ^(mmm^t tXy 
•y hmmzimcDffi^m^&^'kUis.ij^^^^h z t 

(J. Biol Chem 259; 13957-13967, 1984) Sl/^ErtOife 

2rf^i.;t. tfzmmmmGm&t:-mit^^i^j:t' 

r»Sif^<7)JI^j 3 5^m4^ 5 9 1-59 9KtCi¥ 
^^mzmiX t , jS^, ^^47 5000^370 

Jc^r-5TV'>|)(Biochem J 257; 899-903, 1989). 
[0006] 

[mm^ixobtmrni ±^(^xoiz, mcd 
40 ^y'^mi^i-rxism^m<r>mmmmztmt 
Lx^Piivxii*). Eco^m^mm^ti^x'^ 
ibx^mx'S) 0 , m^xiiwm<^im<^:>iA~XMzm 
^-rm?i±Mm:mmx'hh. Lt-Ltct^t,^ 

{ivN^^co-STJ) 0 . -»Wt(ilMJttian$r3i 0 <.z 

i^mimm<r)^j:^'^i:>(ot^i^tix^rz. 

3cl|-ri.feK^7)#^Et-i.C: i:*«J^>*HC^->Tii 0 (NAT 

URE 328 ; 70-73. 1987), zff)^^imnti^^mm^m 

50 SCa?<M4LTV^|,^tgttA<i,&. ;c7)J:atc, iSrt 
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3 

*j; 0 ^>>^, y -y hcommm.mtiim'\>iz±tmcD 

*\ ^mMliZti^,cr,m^^^(o^zmm$-^r.:^Mk. 
fz. :^mMiii^i)^l^mzm':i\.^X^j:^iitii>cr,X\ * 

^r^ YRx/^cr>m?:m^-r^ zbizhi. 

[00 07] 

)^i.zi'j:^ixtzif%mt. mimix'TT^^tihT^m 

i^^jt'j)^, =5rfc> ^wm^r^)'^mm.-k^b 

Lxi^nm-thzbifX't^. 

[0008] ^w^<ri^r^ \^\t^WimHzm. lt 

mthzbtx'%hti\ ffl^, ^mit'^m^mm 
\,zi: ^T^ym^mm^zmx-fhumzi. 

ZbifX'^h. ttz. ji&?X^W*-ffitcJ: OI8ji-ri. 30 

zb^^^x'hh. 

[0009] ^Wimi)-h%h^. WMbtch^Wm. 
X'^l(r)X1ifmizm\'^^1xi>. ±idcoJl^A^^>£0*l6 

nrnzm^t^tihrnm. mm, m, m^^m, 
'm^mb'coifm^m^^izbizj:y)'noz 

bt^X'^h. mi.znmizi.i. Ai^y^^k^n-^vyyv 

[0010] ^tciF^ Lc^iif^o-ffiifc LTJi, mm. 
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4 

m'^<r>m>mimf. zoLxnhtifz^\mi-^y 

7r";97.i]yK, ^l^T. m^^w^Y'^yy 
^ty^^^o-?hyyy ^mmi¥i'o-7hi/y 

y < -tn^i-km-^h^x^'m-hzuz^'^mib^ 
h^r^Y^^m.-n.m-hzbii'X%h. =5rfe, zii 
(om'mz%\^fziJyK, ^iii?s=5:i:'{±, ^wmzmx 
hionxhixximmwrnxtm tit tcoicisg^iii. 

[00111 ^wm^r^Y^^m^mf^tc^mm 
*^'»^>ixTfe'9, mummm^'m r'^rf-H-^^co 

;P;Kdf i';l^SS:'<y>-';L*(Bzl) , t-7'f-;^^ (t-Bu)^ 

jfdf i^fi}Vifs~)v&mmx'm. t , ^ n ^> ^ i^'^ ^/i^ 

^^x;P;*;P--K>'''f S H(DCC)St^l-t Fp:^ri^'<yy 
h 'J rV-;KH0BT)<7)^T4-C-C'18B*ra^KJE$it 
:±^*<7)7$yfiiiiaSr«a ( h'J^/l-^l- 
^w,3<n7^m '.ztiior\jm^m.\^xhh) b 
buzm.bmmzx.xK^^'th . Mt^, isi«=sr#Ji 

^^0JgLT)li<^:^^g=5^7Syil^^•&$^^:, ftga^o 

nz^tir,x^mth'mi?hh, muf, y)v^^y 

mn(a-i])\'if-.^i/)Vmt'<^V'y)V:t.7,^)V (OBzl) 
HVzi, D , 7/L'^->-(7)/7-i''/l/S{i h j^;t^(Tos) 

miwrnif^y ••/^■mmti:}i\zi^w=k\^, 
[00121 ilffi'<.r-?-H^fig{wOv^T«i, '<r 

AXaSg430Affl ) $rffl V fir 5 C t S , 
{cfcV^T^. @6<Ji:-ri)'<.rf-H<OC*^g7SyK*»'^ 
•^L;t7x-;P7-feh7S H;'<f-;KPAM)eaBg, BD*>7 
5 y ihOCHz-PAMCO NHItCBocffiT-fi^a L?t7SyK$-g 

mmmizxTM<!f:j^-^^it, awtfS'^r^Ktcfta 

Z(r)M,ni.ZT~V -)l■^J:b'(r>X/JKyi;'^r-^mw 
Lfztk, HFJ^AL-2X:, l^HaS^H+SClttcJ: 
OSW^r^HSrjaSS^^&^i: imttz'^- 
r^mmyiuL-T)\.tj:t'X'm^tk, ifSS-^ty^X-tt 
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[0013] *^Hj£7)A;r^ H{i»E^x^fiWft(c J; 

i: 0 . BM'x^r^ Vi:mm-h^t tn-^h. 10 

[0014] ifw^co'^.r^ Y\i±.m(r)-}jm^zx m%h 
:itt>^x^htiK '^htitzif%m<7y<r^\^i,t. -^Wi^z 

nmm'^^-^hyyy ^- (hplo ^h-^ 

m//x\icy^mz 1 x(i 2 KLhior 5 jmnm lx 
[0015] i^wm^r^ ]^<r>mt lxh. bh«s 

la. m-ftTKSigiM. ^ifjg, mmm. mmm 

[0016] *i%Bj^g^ig^^^{i^ mm^- 1 
^?iii)r5yKffi?ij*-^.^i)'^r^H5.t/-e«osc7)^- 40 

fc 1 1 i,z-wtmsmm\(7)mmi,zmm^ti. imnm 

h. t^i-hmmmmtLxii^mcrmm^^immizm 
txmiRX'^. ^ff)Kmmi><r)t.Lxmn. ^ 
m. mm, mmm, luj, mmi m), ®: ■ mirr-t^ 
mm\ mm, mmmm ^^atmfhixh. ^ 
ixh<r>mu, mn. mm, ^^m, um], 
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'mnm\m-mzxm^-th z t t^x^ h . 
[0017] ^mmmi$mw^z^^'^tihK%z^-^ 
r^Yxm<r>i^(r>mi, ^i<zm.^^fi-rfumzms{ 
^ixhi)\ a^, ^&mi<^, 5-100%. mzi 0 

mzmii^j:< , mmmmm, B^<r>^^, tt^ij-eo 

mc7)^n-, m.%(om.^j:b'lzi;bttz:f]mxik^^iih. 

mmmi, mi mm, mmm, mm\&m 

iziismxh^^^ayv^m, rays^rt'coas^oii 
mtm^Lxmrm&^^ti, ^ h^znimizmtxm 
AtH, mmff^xamm^^tii. 

[0018] *^BjiO'<r^ v^imm±&b Lxmm 
•ti%^, m±&imm^- 1 iz^^^iih r i ymi 

:kS,'Plz^^-\tLiibX , m^&^j:t'<^im ■ ^K^BW 

ttmmm& {xii^shmn) t Lx:k$tii\ m 
fflv^-c, :kmizmLfzmm, mm, mm, fm, ^ 

mmmms^, m^^^rt') ^zmw^xm^ 

Tffiffl LT t i V \ t-ii^hm^'&.-^S^<mmxzii\^hi^ 

I' I.. 

[00 19] 

flt-ri.ic7)-c\ m^zmzmhw^<riy>'ti-xm%\z 

fiasco J: 3 tnwmm^i^fz i^-^m.^\zmmmk, 
'fm-'mMts:}itLx{,-^m:hh, %(o\,z, ±120 
mt.<r>3m.'^^'m.^mL-thi.xmM,ts:>i:t lx 

=5: K<n^m ■ xm.t-zmm-th z t *<x^ h . 

[0020] 

{mmm\ lar, mm, ^mmw^m\,zm'^\^x 

[002 1] ##M1 

ff, I -MCDSt/M(brain membrane) $r iScK 
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(Neurosci. Res.. 8:147-157, 1990)l2ieao:^t J; 

^^T^mx-m^ti'Zb^zXr^'^rz. BP*., MS: 
4 0~50pM'26i-MCD(50xil) b4'C, 3 

1 Omg/m Ic7)^l:^??54 8/8 0 (i^/va 

X-HCU pH7. 4, 140mM NaCl, 5m 

M KCl, 2. 8mM CaCl2, 1. 3mM MgS 10 

04*>t>=5rl.. M-^WM-^Hi^tS, 1 -MCD^^n 

i^aylk.'B-^mt. 4°C, 1 5. 00 0xgT'5^ra 

[0022] mmm i 

WF<^^mi-zmr^^ . mt-ti^r^ vcomm ■ sm 
in-ofz. tr. lE^^v^^xcoii^jgtbL, 20 

9 5'CliLhT-l O^Pa^»L;t. 4X:*-C'?^a]Uc 

v^T4rT-i^H4^^xi--fXL/i, c:co*^y 

^— hSr6 000 rpmt:'4 0:}i•^S'C^L, ±?»S-|^ 

[ 0 0 2 3 3 C: p LTi#^>il/i*^a5^tC, 4fgft09 
%(^mmt 5 %£7)df?g?aiX 1 %<7) h'J 7;l'Jf oPK ( T 
FA) irA'CXiialX, ^^ri^'^'fXL. Ztlt:nx/6 

0 0 0 r p mX'4 o^^'C-^muz, <j:t, nhtitz 30 

±?fS:, 4°CCTNaOH$:fflV^TpH$:7. 5Ci^ 

f^, *ttttaifS+OX-T;US:i^-t.g.-ta6, 3 0^ 

3 ox:. ^Tt::x>'N';ifU-i^3y^ff-5/i. ttttl 
mi. ^"Fil 0 0 0iaT<7)W^^-ri.3ti6, 
^ b 7 6 (Spectrapor6) j.-T'J ffl V>T 2 B 

ixfzf^mm^mzmm^-^fz. 

[ 0 0 2 4 ] <ji:ic, ±mmmx''i%(>tirzmmmi . s 

P-fe77T7^'XC-2 5 (SPC-2 5, 7r;l--7i^ 40 
TttS) ;<7 7A:?nvh/7 7'f- (3 Ox 100m 
m) liznifz. ED*>. SPC-2 5y/l'$:20mM p 

s?Ty*:i':7A(pH5. 0) T'¥»^bL. ±ie<7)iBtt 

a5!ftS:;<?7AJcftU>:f^, ;<?7AS:5ig;!&7i.ft«02 0 
mM PKr>'*-'>A(pH5. 0) X'^^Uz. 
T\ 0. 2Mmfiry=t-<yM. {pH7 . O) . o. 
7, 1. 25.1/2 MifKry^r-'^/A ( pH7. 5 ) $• 

fi) . ^XTyrii-hffimmmwim^&iLxmwiT 
y^-^j^^mitfi. ^m^ii. mBcom^m^m^ so 
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■riM^ii, 1. 2Mpi?Tyt-'>A (pH7. 5) 

mmi^xf) hzt mim uz . 

[0025] ±i2(^^SttBWi, ClSiSMH P LC (19 
xlSOmm, mBondasphere 5//C18-100A. Watersttl^) Srffl 
t^tfflSL^C. BP*>. ±ie<7)SPC-2 5X?7Aj§aivS 

ttB^^ , 0 . 1 %T F Amm^m^t uz^ y 

MziiLfz. ^yM.t^hmtiHi. 5%*>f>3 5%U- 

r 7'5vxyhc7)r-feh-hy;i/?§?Si:0. i%(7)t 

FA?M«0?I^?§?Bt5:ffl».^-C*^5m 1 CD^AX'S 0^ 
mmtHL. 22 0nmC7)®7tJ^^*-^-LJt. :5^7i^' 

0 . 1 %(7)T F A^ffiiOS^rf ?ffiSrfflV . ?§{fl5- 2 0 
^Sfifo^c. >5rii, ^til?SJi2 Om 1 -f-ymi^fz. -T^ 

^^vStt^asL^c. ^•^vstt^*-rsci8 
i£fflHPLc?§aiB^{i, ^^^y^mmm (tsks 
P-5PW, «y-as) *^^«?tT.;ti©^ ^y^;e? 

yA{7. 5x7 5 0mm) {:#LTS('ffiSLito 
<nW.<r)miii^mi.. 0*><^1. 5M'J:ir i^yi^xy 
hO:feig*Jlt/5 0mMC7)«J>K^ff?S (PH7. 4) 

o^^}W?s(cT, »^ 1 m 1 (Tir^mx-mmuz. mmm 
m m 1 -rofti^Tt, 

[002 61 SP-5PW;>5A*>/b«a}L-tattffl^ 
{i. HtC183tfflHPLC(4.6xl00iim, ODS-AM, S-3/z. 

120A. m-PkOizntxnmifz. mtnit. 5*^4.3 

5%'jz:7 ^^^-'ii'hcor-fehJiih'JyPjgMtO. 
l%«0h«j7yU;fDpK^^i:OS-^^^$:fflv\ ft^ 
Im lcO»£gT'30^ra^aiL, 2 2 0 nmCOKjtSS- 

^^c, ±iBOS^tJ^^°:?-y5r01^C^-t. 01tfcV^T, 
imiT-feh-h'Jyl-iSS (%) . ^{i2 2 0nmt 

m^rm^^. m^yyim-^m^iiUL. mmimm 

(yy^i^aym^) Sr^l". iau::^^$ixl.<}:d 
tc. 220nm<7)®3tJK-C't-^-$ixS±t-^'tc;^t 
JSE^^B^ 2 0 *J3iV^J£^«tt^:t-tS d t mhtHz 

[ 0 0 2 7 ] *>< L-C^#*>nJtB:«-2 OtCOt^T , 

iS'<r^ K(M^I#^ 1 tc^$ixl>T 5 yg?E?i|^*-f 
S '^r f - h- t'S) S d t L fz . E^J#^ 1 <^)7 5 y 

y-i-}'biim^j:mm^-ri^r^vx'i3i, ^-^ 
cDsmi^tm^ix^^iztti^im^tii. 

[00 28] Ilifi0!|2 

^mizmt, mn^&mizxy):^wM<r^r^}'i:^^ 

Lfa. BD*>. rr^-^ H •>'^MJ^•v';^xAXttS'<rf- 
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1 0 



h^bk^b (430AS) iz. i^smmv^Ru^m^ 
y^\^mmwnz±m-^^^r^mmi:mxL. r-v 

B^btl^ri-l^i'i^t:. mz. KJiHPLCt 

r24i*ra^7)jp;i<^M^, aiL&3mT^ym^mi:z 

XK)Tiymm^:'€oZtizX'0. Wlz. S*«i^» 

ifiS L/i'<T^ K commas b-^Uz. 
[00 2 9] ISS^flail 

:^mc0^r^ H ^ft»ti5Sf^3lf^ffl S: , :k.m. (Neurosc 
i Res. 8: 147-157. 1990)(CiESt<7):^r?S{CiibTfif-? 
tc, fi|I*>. h(7)^,l;^7'fx ( 500xxm) 

- 7 r -ilR (Schaf f er col 1 aterals) tmr) T V ^1. JicMl 
m (stratum radi atum) Mi^izMX L , C A 1 mi^<r>mi^ * 



* mmt^mmm<r)h?>mmzim'mim.L 
tz. m^(DMmmMizj:y)m-^-ismiiLt^<7)i;-m 

^(latency)?:, m#tc<}: Oft^E P S Pcodl^ SrffllS 

uz. m,wk<r>imm2iziji-r. mmmm^mLx 
mm.^iw%Lfz, ix^^x'. mmt'^^z. :^wnco^ 

BJ«'<r-f- KSrgs^lirri. i: . -t^^HC*^vSBl«{5*^' 

^wm^r^vii. mmxy^ x<DCAimmz 
bffmi^tLfz. 

(0030] 

mm] 

20 le^lj*^: 1 

mnco^^ : 4 1 



Lys Val His Gly Ser Leu Ala Arg Ala Gly Lys Val Arg Gly Gin 
5 10 15 

Thr Pro Lys Val Ala Lys Gin Glu Lys Lys Lys Lys Lys Thr Gly 
20 25 30 

Arg Ala Lys Arg Arg Met Gin Tyr Asn Arg Arg 



35 

tiH-mm^-^iS'-y^^^-mx'h?). 

[02 ] mkmi ^zmfimm^mmf^mmsKTimm 



40 

^^^tmx'hh, 

X'hh, 



(HI] [112] 
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[03] 



0^ 



^ ISO 



100 



50 



m 2 OtiM^-^^ K 



^ < 1 . I 



0 40 120 180 
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